experience in rheumatic lesions where the myocardium has been not only affected by the rheumatic process but subjected to hemodynamic disturbances for many years.
Mr D N Ross (National Heart Hospital, London) Indications for Surgery in Acquired Heart Disease: Surgical Aspects Aortic Valve Disease All aortic valve surgery must, I now believe, be done under direct vision with unhurried operating conditions and with an attempt to maintain normal body and myocardial physiology. By this I mean maintenance of a normal body temperature, the use of so-called physiological flows, the bilateral cannulation of both coronary arteries, and a normally beating heart. To have a beating heart is, to some extent, a disadvantage, but the advantages to the myocardium far outweigh the nuisance value to the surgeon.
In the first place, I believe that the only way one can ensure adequate and correct coronary perfusion is by maintaining the normal electrical complex on the electrocardiogram. Conversely, an abnormal complex often means a faulty perfusion.
Also, a beating heart uses no more, and possibly less, oxygen than a fibrillating one. More important, the contractions aid the lymphatic return from the muscle, and this is particularly important in waterlogged patients.
A particularly interesting additional side-light is the opportunity it gives to study the left ventricular outflow tract. I have been impressed by the incidence of tight functional or muscular subvalvar stenosis in cases of aortic stenosis and regurgitation that I have operated upon. This is best seen after the valve has been excised and, as far as I can judge, it has all the morphological features of the hypertrophic or obstructive subvalvar lesion that today plays such a prominent part in cardiological literature. I have considered it necessary to do a myotomy in addition to the valve replacement in 9 out of 21 instances in which I judged the lesion sufficiently advanced to constitute a residual left ventricular obstruction. I expose the aortic valve in all cases through a long oblique incision in the aorta (Fig 1) , and good retractors plus flexible plastic coronary cannulm give one excellent dry operating conditions.
Congenital bicuspid aortic valves in young patients are difficult to deal with both from the point of view of a decision to operate and with regard to the type of operation. Only too often the cusps are malformed with what I call a floppy and redundant valve structure. Often a fair amount of regurgitation is inherent in this dominantly stenotic lesion.
A straightforward bicuspid valve can be treated with a limited enlargement of the bicuspid orifice together with paring away of associated nodules and masses in the cusps and sinuses. Any attempt to divide the three commissures completely or an inaccurate incision deviating from the commissures, results in a progressively disabling aortic regurgitation. A floppy valve, which can be recognized clinically or angiocardiographically, is best avoided unless one is prepared to replace the valve entirely.
Congenital noncalcific aortic valve stenosis can, and should, be treated with a negligible mortality. open valvotomies, and this is a fairly uniform experience among surgeons today. The low mortality does not, however, increase my enthusiasm for operating upon these young patients, and both I and my cardiological colleagues share this reluctance.
Calcific aortic lesions, both stenosis and regurgitation, and the various combinations of rheumatic aortic lesions, together with aortic regurgitation from other causes, I now deal with exclusively by valve replacement. Only where there is a localized or punched-out hole resulting from bacterial endocarditis in otherwise well preserved cusps do I use a pericardial patch. I have no experience of fascia lata reconstructions, but I have used pericardium fairly extensively in the past, but with disappointing results.
Out of 12 cases in whom I did a pericardial reconstruction of the aortic valve, 4 developed bacterial endocarditis and all but 2 of the patients have been re-operated upon for progressive stiffening of the cusps. Pericardium at re-operation is beautifully incorporated into the aortic root and covered with a shiny endothelium, but it is invariably grossly thickened and rigid.
For aortic valve replacement I use a homograft valve wherever possible (Fig 2) . I have now inserted over 230 of these valves myself and my associates have put in several others. The longest surviving case is over four years now and is clinically excellent. The first case, however, died one month ago with left ventricular failure, having had a persistent degree of aortic regurgitation from the time of his operation four and a half years ago. His homograft, and two other valves that have been electively removed two and a half and three years post-operatively, showed a good deal of calcification in the donor homograft Methods of insertion of homograft valves ( Fig  3) have evolved over the years (Ross 1967) , so that we are now able to anticipate a fully competent valve without diastolic murmurs or an obstructive gradient. More recently, we have concentrated on avoiding any systolic turbulence in the outflow tract also, since, with heavy calcification seen in the congenital stenotic valves, turbulence may have a bearing on determining the deposition of calcium in these otherwise living structures.
The outstanding advantage of the homograft at present is to be found in its complete absence of thromboembolic complications, without the use of anticoagulants. Also I believe it represents a step in the important field of the transplantation of tissues in general, and will become increasingly important when the immunological problems have been sorted out. In cases of Marfan's disease, with an aortic regurgitation and aneurysmal ascending aorta, I use a Starr-Edwards aortic valve. Also, in cases of multivalve disease, where I put a mechanical valve in one valve ring, I now also put a mechanical valve in the aortic area. In addition, in some desperately ill patients with congestive cardiac failure, where speed and a short bypass may be of importance, I again use a Starr-Edwards valve, which I can insert in thirty to forty minutes of by-pass, while a homograft valve would be at least twice as long. (Table 1) and 73 Starr-Edwards valves. The mortality in the mechanical valve series has been somewhat higher, but the figures have been weighted by the fact that I have tended to use this type of prosthesis in the very bad risk case.
Mitral Valve Disease
As far as I am concerned, the most important policy decision we have to make over the next few years is to decide not when we are going to operate on mitral stenosis, but how we are going to do it. This boils down to whether we use a closed or an open operating technique.
In pure, uncomplicated and straightforward mitral stenosis everyone would agree that a closed valvotomy gives excellent results, but the era of closed operations is fast disappearing.
Doing an exploratory operation with a heart/ lung machine standing nearby is only part of the answer, since access to the other heart valves is then poor if the operation is performed from the left side. At present, my attitude is to do only the most straightforward mitral stenosis by the closed method. Any cases with an associated systolic murmur, history of embolism, evidence of heavy calcification or the presence of disease of any other heart valve, calls for an elective open heart procedure.
We should not lose sight of the fact that a large number of Initral valves have been damaged and rendered regurgitant to a greater or lesser degree by closed mitral valvotomy performed with an expanding dilator. It is true that the mortality is low but, as with congenital aortic stenosis, we are not justified in substituting a stenotic valve for one that regurgitates. The immediate effects are often beneficial, but in later years we are faced with the unpleasant prospect of a valve replacement.
I have a strong suspicion that an open valvotomy is now a safer procedure in my hands, when I can actually see the commissures are opening and I can tease each one open separately and mobilize the chordw.
Mitral regurgitation, of course, means an open operation, but where possible I prefer a simple annuloplasty to the more time-consuming pericardial or fascia lata reconstructions, which I agree can produce excellent results. Mechanical replacements I avoid as much as I can and I try to preserve some of the functional activity of the left ventricle by maintaining the posterior papillary muscles as suggested by Lillehei et al. (1964) . I still use the Starr-Edwards type of mitral valve prosthesis, but I hope that mitral homografts may become a practical reality within the foreseeable future.
The development of open mitral valve surgery has been hampered to a considerable extent by the lack of a satisfactory exposure for the valve, but this I believe has been overcome by the transverse incision of the atria as advocated and described by Dubost of Paris (personal communication). This gives an excellent exposure of both the mitral and tricuspid valves, and also permits easy access to the aortic valve.
Multivalve Disease
The need for treatment in multivalve disease is becoming increasingly more pressing and it is clear that we can no longer afford to ignore associated disease in other valves as was common practice in the days of closed mitral valvotomy. Indeed the successful management of the severely ill patient is often dependent upon correcting all the malfunctioning valves in order to relieve the crippled myocardium.
